All commercial materials were used without further purification unless otherwise stated. DMF and DMSO were stored over 4Å sieves; acetonitrile and methanol were stored over 3Å sieves; diethyl ether and THF were distilled from a sodium/benzophenone system and used immediately.
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The solution was then decanted and the lantern was washed with DMF (900 µL) for 5 mins, followed by DCM (900 µL) for 5 mins. The lantern, with spacer attached, was then allowed to air-dry for 30 mins at room temperature. Solution A was then added to solution B and the combined reaction mixture (900 µL) was left to stand for 2 mins at room temperature. An Fmoc deprotected lantern was then immersed in the coupling solution and left to stand for 2 hrs at room temperature with occasional agitation.
Directly to solid support
The solution was then decanted and the lantern was washed with DMF (900 µL) for 5 mins, followed by DCM (900 µL) for 5 mins. The lantern, with spacer attached, was then allowed to air-dry for 30 mins at room temperature.
Fmoc Determination
A lantern bearing an Fmoc protected peptide was immersed in 20 % piperidine/DMF (10.0 mL) cleavage solution and left to stand at room temperature for 45 mins with occasional agitation. A 1.0 mL aliquot of the reacted cleavage solution was then diluted with fresh 20 % piperidine/DMF (10 mL) and the absorbance measured (301 nm) against a blank cell also containing 20 % piperidine/DMF. The amount of Fmoc cleaved and hence the peptide loading for each solid support was calculated using Equation 1.
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Where: A 301 = average absorbance at 301 nm; ε = 7.8 × 10 6 mL.mol -1 .cm -1 ; l = 1.0 cm; v = 11.0 mL; df = dilution factor = 10.
Equation 1 "Fmoc determination" calculation

Cleavage of peptides from lanterns
A lantern bearing a side chain deprotected peptide connected to the solid phase through a HMB linker was immersed in 60 % acetonitrile/0.1 M NaOH solution (900 µL) and placed in an ultrasonic bath for 30 mins at room temperature. The lantern was then removed and the cleavage solution neutralised (pH 7.0) with 2 M NaH 2 PO 4 . The solution was then freezedried to afford a mixture of the peptide and sodium phosphate salts as a white solid.
Peptide Analysis
All peptides from the initial library displayed purities in excess of 90 % via LC/MS. This purity refers to the organic component of the peptide cleavage mixture and does not include the accompanying inorganic salts. The total ion count (TIC) elution profiles for all peptide samples included: a minor peak (<10 %) with retention times of 2.3-2.4 mins; and a major peak (>90 %) with retention times of 8.0-10.2 mins. A typical elution profile is shown below.
Typical LC/MS (TIC) elution profile -peptide boronic acid 4
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Mass spectral analysis of the minor peak present in each sample failed to identify any desired peptide product, associated peptide fragments or potential deletion products, and was therefore considered to be non-peptidic in nature. Mass spectral analysis of the major peak present in each sample showed the presence of the desired peptide boronic acid. The molecular ion peaks for the free boronic acid species were rarely observed however, with the 
Aqueous methanol carbonate buffer
A 50 mM solution of NaHCO 3 was prepared from distilled water and the pH was adjusted to 9.60 with the addition of 1 M NaOH. The carbonate buffer was then diluted with an equal volume of methanol and thoroughly mixed to afford the 50 % aqueous methanol carbonate buffer. The buffer solution was stored at 4 °C and used within 2 days.
The pH of this aqueous methanol buffer was measured to be 10.8 with a pH meter calibrated with aqueous buffers. According to Perrin and Dempsey, 3 a correction factor should be applied to obtain a pH (referred to as pH*) which reflects the actual thermodynamic equilibrium present in the mixed aqueous organic buffer. In this case the correction factor is negative 0.1, 3 and so the pH* = 10.7 for the buffer used in the binding assays.
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Alizarin absorbance standard curve 
Alizarin Binding Study
It is important to note that all binding experiments were conducted using a two phase system in which the peptide host and all bound species were located on the solid phase. For ease of comparison, these solid supported entities were expressed in terms of "concentration" by dividing the number of moles of each species by the total volume of the binding medium 
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The binding event was accompanied by an increase in colouration (dark purple) of the solid support due to the formation of the 2:1 dye/peptide diester. Alizarin addition was repeated until no further increase in binding was observed, indicated by a plateau in bound alizarin concentration.
The general equilibrium expression for alizarin binding is summarised by Equation 1.
Where: H = free host (free peptide); I = free indicator (free alizarin); HI = bound indicator (bound alizarin).
The binding constant expression at equilibrium is shown in Equation 2.
Where: K HI = host/indicator association constant (K a peptide/alizarin).
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The concentration of bound alizarin was then plotted against the concentration of free alizarin and a binding curve was fitted using nonlinear regression. The alizarin binding plots with nonlinear regression curves are shown below.
From the estimate of the total binding site concentration (B max ), it was determined that each boronic acid moiety bound a single alizarin molecule, resulting in a 2:1 alizarin/peptide binding stoichiometry. The same binding ratio was observed with all peptide boronic acids studied. Using the B max estimates, the average amount of solid supported peptide was also calculated (7.2 µmol) which was slightly higher than the previous estimate obtained via Fmoc determination (6.5 µmol). 
